THE TIDES	37
relative positions of the sun and moon but also on the variations in the
height of these bodies above the horizon at noon in different seasons.
These cause such complex relations that they require laborious calculations
which are now performed by means of machines. These sum up all the
different effects and determine for years in advance how high the normal
tide will be in any given place at any given time. The tides have to be
separately computed for each port. Those at nearby places can be roughly
deduced from those at the principal ports. The alterations in the usual
course of the tides because of storms and winds, however, cannot readily
be predicted. At London, for example, a storm with east winds has
been known to make the tide 5 feet higher than was predicted.
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A—The Cause of Neap Tides.   Moon and sun act at right angles.
How Tides Improve Harbors. Tides have an important effect upon
harbors. Many ship channels such as those of New York, Boston, and
Liverpool are kept from silting up by the tidal currents which scour
them out daily. In many cases where it has not been worth while to
dredge channels the tidal channels enable ships to enter harbors which
would otherwise be inaccessible. Off the mouth of most rivers there is
a narrow zone where the sediment brought by the river is largely de-
posited, forming bars. The depth of the channel where the tidal water
flows out over the bar is just enough to allow the water from the river
to pass over it at all times. Where there are tides, the depth of the
channel at low water is the same as it would be at all times if there
were no tides, while at high water the depth is correspondingly greater.
Thus harbors such as Bangkok in Thailand, and Liverpool in its natural

